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1
COOPERATIVE SYSTEM, INFORMATION
PROCESSING DEVICE, COOPERATION
METHOD, AND COOPERATIVE PROGRAM

Japanese Patent Application No. 2016-215488 filed on
Nov. 2, 2016, including description, claims, drawings, and
abstract the entire disclosure is incorporated herein by
reference in its entirety.

TECHNOLOGICAL FIELD

The present invention relates to a cooperative system, an
information processing device, a cooperation method, and a
cooperative program, and more particularly, to a cooperative
system including a portable device carried by a user and an
information processing device that executes cooperative
processing in cooperation with this portable device, this
information processing device, a cooperation method and a
cooperative program executed by this information process-
ing device.

BACKGROUND

In recent years, a technology of remotely operating an
image processing device such as a multi function peripheral
(MFP) with a portable device such as a smartphone or a
personal digital assistant (PDA) carried by a user has been
known.

For example, JP 2008-123476 A describes an image
processing device that determines whether an operation of
touching a display surface of a liquid crystal panel is caused
by a portable information terminal placed on the display
surface or a user’s instruction with a finger and, when it is
determined that the operation is caused by the portable
information terminal, establishes a communication path with
the portable information terminal only while the portable
information terminal is placed on the display surface to
display a processing menu screen for the portable informa-
tion terminal.

However, there is a case where other processing is
executed on the portable information terminal while the
portable information terminal is placed on the liquid crystal
panel because, for example, this portable information ter-
minal receives an incoming call from the outside. In this
case, settings of the portable information terminal are inter-
rupted and cannot be continued. In addition, the user cannot
judge whether settings of the portable information terminal
are continuing or have been interrupted.

SUMMARY

One or more embodiments of the present invention pro-
vide a cooperative system capable of notifying a state of
cooperation maintained between two devices while two
devices are not in contact.

One or more embodiments of the present invention pro-
vide an information processing device capable of notifying
a state of cooperation maintained with a portable device
while the portable device is not in contact.

One or more embodiments of the present invention pro-
vide a cooperation method capable of notifying a state of
cooperation maintained with a portable device while the
portable device is not in contact.

One or more embodiments of the present invention pro-
vide a cooperative program capable of notifying a state of
cooperation maintained with a portable device while the
portable device is not in contact.
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According to one or more embodiments of the present
invention, a cooperative system comprises an information
processing device and a portable device carried by a user,
wherein the information processing device includes: a dis-
play that displays an image; a position detector that detects
a position on a display surface of the display with which an
object has made contact; and a hardware processor that
detects the portable device in response to the position
detector detecting a position with which an object has made
contact, establishes a communication path with the portable
device, switches an independent mode not cooperating with
the portable device to a cooperation mode cooperating with
the portable device when a communication path with the
portable device is established and the portable device is
detected by the hardware processor, and displays a related
image relating to the portable device on the display in
response to the hardware processor no longer detecting the
portable device in the cooperation mode.

BRIEF DESCRIPTION OF THE DRAWING

The advantages and features provided by one or more
embodiments of the invention will become more fully
understood from the detailed description given hereinbelow
and the appended drawings which are given by way of
illustration only, and thus are not intended as a definition of
the limits of the present invention:

FIG. 1 is a diagram illustrating an example of an overall
outline of a cooperative system according to one or more
embodiments of the present invention;

FIG. 2 is a block diagram illustrating an example of a
hardware configuration of an MFP according to one or more
embodiments;

FIG. 3 is a block diagram illustrating an outline of a
hardware configuration of a smartphone according to one or
more embodiments;

FIG. 4 is a block diagram illustrating an example of
functions of a CPU included in the MFP according to one or
more embodiments;

FIG. 5 is a diagram illustrating an example of an operation
screen according to one or more embodiments;

FIG. 6 is a diagram illustrating an example of the opera-
tion screen in a state in which a smartphone has been
detached according to one or more embodiments;

FIG. 7 is a diagram illustrating an example of functions
provided in a CPU included in a smartphone according to
one or more embodiments;

FIG. 8 is a flowchart illustrating an example of a flow of
cooperative processing according to one or more embodi-
ments;

FIG. 9 is a flowchart illustrating an example of a flow of
device detection processing according to one or more
embodiments;

FIG. 10 is a flowchart illustrating an example of a flow of
acceptance control processing according to one or more
embodiments;

FIG. 11 is a flowchart illustrating an example of a flow of
portable-side cooperative processing according to one or
more embodiments; and

FIG. 12 is a flowchart illustrating an example of a flow of
device detection processing according to a first modification
according to one or more embodiments.

DETAILED DESCRIPTION

Hereinafter, one or more embodiments of the present
invention will be described with reference to the drawings.
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However, the scope of the invention is not limited to the
disclosed embodiments. In the following description, the
same members are denoted by the same reference numerals.
The names and functions thereof are also the same. There-
fore, detailed description thereof will not be repeated.

FIG. 1 is a diagram illustrating an example of an overall
outline of a cooperative system according to one or more
embodiments of the present invention. Referring to FIG. 1,
the cooperative system 1 includes a multi function periph-
eral (MFP) 100 and smartphones 200A, 200B, and 200C.
The example here depicts a case where three users A, B, and
C carry the smartphones 200A, 200B, and 200C, respec-
tively, and operate the MFP 100 at the same time.

Note that, although description will be made here using as
an example a case where the three users A, B, and C operate
the MFP 100 at the same time, the number of users is not
limited thereto and it is only required that one or more users
operate the MFP 100.

In one or more embodiments, the MFP 100 is an example
of an information processing device and includes a display
161, a touch panel 165, a document reader 130 that reads a
document, an image former 140 that forms an image on a
sheet or the like based on data, and a paper feeder 150 that
supplies a sheet to the image former 140. The display 161 is
a display device such as a liquid crystal display (LCD)
device or an organic electro-luminescence display (ELD).
The display 161 is provided on an upper surface of a main
body of the MFP 100. The touch panel 165 is provided so as
to be superimposed on an upper surface or a lower surface
of'the display 161 and detects a position on a display surface
of the display 161 with which an object has made contact.
The touch panel 165 is a multi-touch compatible touch
panel. Therefore, when an object makes contact with a
plurality of places on the display surface of the display 161
at a time, the touch panel 165 can detect a plurality of
positions with which the object has made contact. The object
here includes the smartphones 200A, 200B, 200C in addi-
tion to a user’s finger.

Note that a single touch panel 165 may be used, or a
plurality of touch panels 165 may be combined. In a case
where the touch panel 165 is constituted by a combination
of a plurality of touch panels, for example, the display
surface of the display 161 is simply divided into a plurality
of regions such that the plurality of touch panels is inked
with the plurality of respective regions. For example, a
resistance film technique, a surface acoustic wave technique,
an infrared technique, an electromagnetic induction tech-
nique, and a capacitance technique can be used for the touch
panel 165 and the technique therefor is not limited.

Each of the three users A, B, and C is located around the
MEFP 100. The MFP 100 can be used for a meeting in which
the users A, B, and C participate. Since each of the users A,
B, and C is located around the MFP 100, the users A, B, and
C can visually recognize the entire display surface of the
display 161. Therefore, if data prepared for the meeting is,
for example, stored to the MFP 100 in advance, the same
data can be shown to the users A, B, and C at the same time
by displaying this data on the display 161. In addition, the
touch panel 165 of the MFP 100 is used as an input device
for the users A, B, and C to operate the MFP 100. For
example, when an application program for editing a docu-
ment is installed in the MFP 100, the MFP 100 may be used
to create a document using the touch panel 165 as a
keyboard.

The smartphones 200A, 200B, and 200C are examples of
a portable device and are carried and used by the users A, B,
and C, respectively. The users A, B, and C place the
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smartphones 200A, 200B, and 200C on the display surface
of the display 161. Therefore, each of the smartphones
200A, 200B, and 200C is arranged on the display surface of
the display 161 in the vicinity of a side in a direction in
which each of the users A, B, and C is located. In this case,
since the touch panel 165 detects each of the smartphones
200A, 200B, and 200C, the MFP 100 can detect the posi-
tions of the respective smartphones 200A, 200B, and 200C.

Each of the MFP 100 and the smartphones 200A, 2008,
and 200C has a short-range wireless communication func-
tion and can communicate with each other on a one-to-one
basis when the other device is located within a predeter-
mined range. In addition, each of the MFP 100 and the
smartphones 200A, 200B, and 200C has a wireless LAN
function and can communicate with a wireless base station
connected to a network. The wireless base station is a relay
device for the network and communicates with the MFP 100
and the smartphones 200A, 200B, and 200C to connect each
of'the MFP 100 and the smartphones 200A, 200B, and 200C
to the network. Therefore, the MFP 100 and the smartphones
200A, 200B, and 200C can communicate with each other via
the network by individually communicating with the wire-
less base station. The network is, for example, a local area
network (LAN) and the connection form may be wired or
wireless. The network may also be connected to the Internet.
In this case, each of the MFP 100 and the smartphones 200A,
200B, and 200C can communicate with a computer con-
nected to the Internet. In addition, the network is not limited
to the LAN but may be a network using public switched
telephone networks, or the like. Additionally, the network
may be a wide area network (WAN) such as the Internet.

In the cooperative system 1 according to one or more
embodiments, any of the smartphones 200A, 200B, and
200C, and the MFP 100 can cooperatively execute coopera-
tive processing. For example, the smartphone 200A and the
MFP 100 communicate using a short-range communication
function or a wireless LAN function to execute the coop-
erative processing in cooperation with each other. A series of
multiple items of processing are defined in the cooperative
processing. The series of multiple items of processing
defined by the cooperative processing includes device-side
processing executed by the MFP 100 and portable-side
processing executed by the smartphone 200A. For example,
in a case where the MFP 100 and the smartphone 200A
execute cooperative processing whose portable-side pro-
cessing is processing of selecting data and whose device-
side processing is processing of forming an image, this
cooperative processing is processing in which the MFP 100
forms an image of data stored in the smartphone 200A,
which has been selected by the user A operating the smart-
phone 200A, on a sheet in accordance with an image
formation condition set by the user A operating the MFP
100. In addition, in a case where the device-side processing
is processing of selecting data and the portable-side pro-
cessing is processing of transmitting the data, the coopera-
tive processing executed by the MFP 100 and the smart-
phone 200A is processing in which the smartphone 200A
transmits data stored in the MFP 100, which has been
selected by the user A operating the MFP 100, in accordance
with a transmission condition set by the user A operating the
smartphone 200A. The transmission condition is, for
example, settled by the user selecting a destination and a
transmission method according to an address book stored in
the smartphone 200A.

Note that the smartphones 200A, 200B, and 200C will be
described as an example of the portable device carried by the



US 10,341,832 B2

5

user, but personal digital assistants (PDAs) or the like may
be used as long as the device can be carried by the user.

FIG. 2 is a block diagram illustrating an example of a
hardware configuration of the MFP according to one or more
embodiments. Referring to FIG. 2, the MFP 100 includes a
main circuit 110, the document reader 130, the image former
140, the paper feeder 150, the display 161, and the touch
panel 165.

The main circuit 110 includes a CPU 111, a communica-
tion interface (I/F) 112, a ROM 113, a RAM 114, a hard disk
drive (HDD) 115 as a mass storage device, a facsimile 116,
an external storage device 117 to which a compact disc read
only memory (CD-ROM) 118 is attached, and a short-range
communicator 119. The CPU 111 is connected to the docu-
ment reader 130, the image former 140, the paper feeder
150, the display 161, and the touch panel 165 and controls
the entirety of the MFP 100.

The ROM 113 stores a program executed by the CPU 111
or data necessary for executing the program. The RAM 114
is used as a work area when the CPU 111 executes a
program. In addition, the RAM 114 temporarily stores read
data (image data) successively sent from the document
reader 130.

The communication I/F 112 is an interface for connecting
the MFP 100 to the network. The CPU 111 communicates
with each of the smartphones 200A, 200B, and 200C via the
communication I/F 112 to transmit and receive data. In
addition, the communication I/F 112 can communicate with
a computer connected to the Internet via the wireless base
station and the network.

The short-range communicator 119 wirelessly communi-
cates with the smartphones 200A, 200B, and 200C based on
a generic access profile (GAP) of the Bluetooth (registered
trademark) standard, or the like. For example, once a dis-
tance to the smartphone 200A becomes equal to or less than
a communicable distance, the short-range communicator
119 communicates with the smartphone 200A. The commu-
nicable distance of the short-range communicator 119 is
several meters. In addition, the short-range communicator
119 may communicate using a short-range wireless com-
munication technique of near field communication (NFC).
In this case, the communicable distance of the short-range
communicator 119 is several centimeters.

The facsimile 116 is connected to the public switched
telephone networks (PSTN) and transmits facsimile data to
the PSTN or receives facsimile data from the PSTN. The
facsimile 116 stores the received facsimile data to the HDD
115 or outputs it to the image former 140. The image former
140 prints the facsimile data received by the facsimile 116
on a sheet. In addition, the facsimile 116 converts data stored
in the HDD 115 into facsimile data to transmit to a facsimile
device connected to the PSTN.

The CD-ROM 118 is attached to the external storage
device 117. The CPU 111 can access the CD-ROM 118 via
the external storage device 117. The CPU 111 loads a
program recorded in the CD-ROM 118 attached to the
external storage device 117 into the RAM 114 to execute.
Note that a medium storing the program to be executed by
the CPU 111 is not limited to the CD-ROM 118 and may be
an optical disk (magnetic optical disc (MO)/mini disc (MD)/
digital versatile disc (DVD)), an IC card, an optical card, or
a semiconductor memory such as a mask ROM, an erasable
programmable ROM (EPROM), or an electrically EPROM
(EEPROM).

In addition, the program executed by the CPU 111 is not
limited to the program recorded in the CD-ROM 118 and a
program stored in the HDD 115 may be loaded into the
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6

RAM 114 to be executed. In this case, another computer
connected to the network may rewrite the program stored in
the HDD 115 of the MFP 100 or writes a new program to
add. Furthermore, the MFP 100 may download a program
from another computer connected to the network and store
this program to the HDD 115. The program mentioned
herein includes not only a program directly executable by
the CPU 111 but also a source program, a program subjected
to compression processing, an encrypted program, and so
on.

Since the basic hardware configuration and functions of
the smartphones 200A, 200B, and 200C are the same, the
smartphone 200A will be described here as an example.

FIG. 3 is a block diagram illustrating an outline of the
hardware configuration of the smartphone according to the
present embodiment. Referring to FIG. 3, the smartphone
200A according to one or more embodiments includes a
CPU 201 for controlling the entirety of the smartphone
200A, a camera 202, a flash memory 203 that stores data in
a nonvolatile manner, a wireless communicator 204 con-
nected to a telephone caller 205, a display 206 that displays
information, an operation member 207 that accepts user’s
operation, a wireless LAN I/F 208, a short-range commu-
nicator 209, a GPS receiver 210, an external storage device
211.

The display 206 is a display device such as a liquid crystal
display (LCD) device or an organic ELD and displays an
instruction menu for the user, information regarding the
acquired image data, and the like. The operation member
207 includes a main key 207A and a touch panel 207B. In
addition, when the user gives an instruction on the display
surface of the display 206, the operation member 207
outputs a position on the display surface detected by the
touch panel 207B to the CPU 201. Based on the position
detected by the touch panel 207B, the CPU 201 detects a
position instructed by the user on the screen displayed on the
display 206. Based on the screen displayed on the display
206 and the position detected by the touch panel 207B, the
CPU 201 accepts the input of data such as various instruc-
tions, characters, and numbers by the user’s operation. For
example, when a screen including an image of a numeric
keypad is displayed on the display 206, a number corre-
sponding to a key displayed at a position detected by the
touch panel 207B is accepted.

The camera 202 includes a lens and a photoelectric
conversion element and focuses light condensed by the lens
on the photoelectric conversion element. The photoelectric
conversion element photoelectrically converts the received
light and outputs image data to the CPU 201. The photo-
electric conversion element is a complementary metal oxide
semiconductor (CMOS) sensor, a charge coupled device
(CCD) sensor, or the like.

The wireless communicator 204 wirelessly communicates
with a mobile phone base station connected to a telephone
communication network. The wireless communicator 204
connects the smartphone 200A to the telephone communi-
cation network and allows a call using the telephone caller
205. The wireless communicator 204 decodes a sound signal
obtained by demodulating a wireless signal received from
the mobile phone base station to output to the telephone
caller 205. In addition, the wireless communicator 204
encodes sound input from the telephone caller 205 to
transmit to the mobile phone base station. The telephone
caller 205 includes a microphone and a speaker and outputs
sound input from the wireless communicator 204 through
the speaker, while outputting sound input from the micro-
phone to the wireless communicator 204. Furthermore, the
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wireless communicator 204 is controlled by the CPU 201 so
as to connect the smartphone 200A to an e-mail server and
transmit and receive an e-mail.

The wireless LAN I/F 208 is an interface for communi-
cating with a wireless station connected to the network and
connecting the smartphone 200A to the network. By regis-
tering an Internet protocol (IP) address of the MFP 100 to the
smartphone 200A, the smartphone 200A can communicate
with the MFP 100, thereby being able to transmit and receive
data.

The short-range communicator 209 wirelessly communi-
cates with another device, for example, the MFP 100 based
on the GAP of the Bluetooth (registered trademark) stan-
dard, or the like. The short-range communicator 209 com-
municates with the MFP 100 when, for example, a distance
to the MFP 100 becomes equal to or less than the commu-
nicable distance. The communicable distance of the short-
range communicator 209 is several meters. In addition, the
short-range communicator 209 may communicate using the
short-range wireless communication technique of the NFC.
In this case, the communicable distance of the short-range
communicator 209 is several centimeters.

The GPS receiver 210 receives a signal issued from a
global positioning system (GPS) satellite and detects a
current position based on the received signal. The current
position is, for example, latitude and longitude. The GPS
receiver 210 outputs the detected current position to the
CPU 201.

The flash memory 203 stores a program executed by the
CPU 201 or data necessary for executing the program. The
CPU 201 loads the program recorded in the flash memory
203 into a RAM included in the CPU 201 to execute.

The external storage device 211 is freely attachable to and
detachable from the smartphone 200A and a CD-ROM 211A
storing a remote operation program can be attached to the
external storage device 211. The CPU 201 can access the
CD-ROM 211A via the external storage device 211. The
CPU 201 can load the remote operation program recorded in
the CD-ROM 211A attached to the external storage device
211 into the RAM included in the CPU 201 to execute.

Although the program recorded in the flash memory 203
or the CD-ROM 210A has been described as the program
executed by the CPU 201, a program obtained by another
computer connected to the network by rewriting the program
stored in the flash memory 203 or writing a new program to
add may be employed. Additionally, a program downloaded
by the smartphone 200A from another computer connected
to the network may be employed. The program mentioned
herein includes not only a program directly executable by
the CPU 201 but also a source program, a program subjected
to compression processing, an encrypted program, and so
on.

Note that a medium storing the program executed by the
CPU 201 is not limited to the CD-ROM 211A and may be
an optical disk (MO/MD/DVD), an IC card, an optical card,
or a semiconductor memory such as a mask ROM, an
EPROM, or an EEPROM.

FIG. 4 is a block diagram illustrating an example of
functions of the CPU included in the MFP according to one
or more embodiments. The functions illustrated in FIG. 4 are
functions formed in the CPU 111 included in the MFP 100
when the CPU 111 executes cooperative programs stored in
the ROM 113, the HDD 115, and the CD-ROM 118.

Referring to FIG. 4, the CPU 111 included in the MFP 100
includes a device-side setter 11, a device-side executor 13,
adevice detector 15, a path establisher 17, a release informer
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19, a cooperation mode switcher 21, a device-side acceptor
23, a related image display 25, a remote operator 27, and a
notifier 29.

The device detector 15 controls the touch panel 165 and
the short-range communicator 119 to detect a device from
among the smartphones 200A, 200B, and 200C when this
device is placed on the display surface of the display 161.
When a device from among the smartphones 200A, 2008,
200C, for example, the smartphone 200A is placed on the
display surface of the display 161, the touch panel 165
detects a position on the display surface of the display 161
where the smartphone 200A is placed. Since the area of the
display surface of the display 161 with which the smart-
phone 200A makes contact is larger than the area of the
finger of the user, an upper limit of the area of the finger of
the user is defined in advance as a threshold value such that
the touch panel 165 judges that the smartphone 200A is
placed in a case where the area of a region where the touch
panel 165 detects the contact with an object is equal to or
larger than the threshold value, while detecting an instruc-
tion by the user with the finger in a case where the area of
a region where the touch panel 165 detects the contact with
an object is smaller than the threshold value.

In response to the touch panel 165 detecting a position
where the smartphone 200A is placed, the device detector 15
controls the short-range communicator 119 to transmit a
search command for searching for a device present there-
around. When receiving the search command, each of the
smartphones 200A, 200B, and 200C returns a response
command including device identification information for
identifying the own device. A network address allocated in
the network can be used as the device identification infor-
mation. The network address is, for example, an Internet
protocol address (IP address) or a media access control
(MAC) address. When placed on the display surface of the
display 161, the smartphone 200A receives the search com-
mand and thus returns the response command. Upon receiv-
ing the response command returned by the smartphone
200A, the device detector 15 detects that the device placed
at a position first detected by the touch panel 165 is the
smartphone 200A. When detecting the smartphone 200A,
the device detector 15 registers the smartphone 200A as a
cooperating device. Specifically, the device detector 15
stores, to the RAM 114, cooperating device information
constituted by a pair of the device identification information
on the smartphone 200A and position information indicating
the position where this smartphone 200A is placed and also
outputs a cooperation instruction to the cooperation mode
switcher 21 and the path establisher 17. The cooperation
instruction includes the device identification information
included in the cooperating device information stored in the
RAM 114.

When the position specified by the position information
paired with the device identification information on the
smartphone 200A is no longer detected by the touch panel
165, the device detector 15 judges that the smartphone 200A
has left the display surface of the display 161 and deletes the
smartphone 200A from the cooperating device. Specifically,
the device detector 15 erases the pair of the device identi-
fication information and the position information on the
smartphone 200A stored in the RAM 114 and also outputs,
to the related image display 25 and the remote operator 27,
a detachment signal including the device identification infor-
mation on the smartphone 200A and the position informa-
tion indicating the position on the display surface of the
display 161 on which the smartphone 200A was placed.
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Here, when controlling the short-range communicator 119
to transmit the search command in response to the touch
panel 165 detecting the position where the smartphone 200A
is placed, the device detector 15 receives a response com-
mand from the smartphone 200B or 200C in some cases in
addition to the response command received from the smart-
phone 200A. In this case, the device detector 15 excludes,
from a processing target, a response command including
device identification information included in exclusion
device information to be described later, among the plurality
of response commands. Additionally, the device detector 15
settles, as a processing target, a response command whose
device identification information included therein is not
included in any of the cooperating device information stored
in the RAM 114 from among the response commands to be
treated as processing targets. When one response command
is settled as a processing target, the device detector 15 judges
that a device specified by the device identification informa-
tion included in the one response command is placed at a
position detected by the touch panel 165.

There is a case where a plurality of response commands
is settled by the device detector 15 as processing targets.
Examples include a case where another user B is near the
MFP 100 while carrying a smartphone 200B but without
placing it on the display surface of the display 161. In this
case, the device detector 15 controls the display 161 to
display, in the vicinity of the position detected by the touch
panel 165, an inquiry screen in which a plurality of items of
the device identification information individually included
in the plurality of response commands can be selected. If the
user carrying the smartphone 200A selects the device iden-
tification information on the smartphone 200A in accordance
with the inquiry screen, the device detector 15 judges that a
device placed at a position first detected by the touch panel
165 is the smartphone 200A and also stores, to the RAM
114, the cooperating device information constituted by a pair
of the device identification information on the smartphone
200A and the position information indicating a position
where this smartphone 200A is placed, while storing unse-
lected device identification information to the RAM 114 as
the exclusion device information.

Note that the device detector 15 may authenticate the user
before storing the cooperating device information to the
RAM 114. For example, authentication information in
which user identification information on a user authorized to
use the MFP 100 is associated with the device identification
information on a device allocated to this user is stored in
advance to the HDD 115 and, in a case where the authen-
tication information including the device identification
information included in the cooperating device information
is stored in the HDD 115, the cooperating device informa-
tion is stored to the RAM 114. Meanwhile, in a case where
the authentication information including the device identi-
fication information included in the cooperating device
information is not stored in the HDD 115, the device
detector 15 does not store the cooperating device informa-
tion to the RAM 114 but stores the device identification
information included in the cooperating device information
to the RAM 114 as the exclusion device information. As a
result, only the user registered in advance to the MFP 100
can be allowed to use the MFP 100.

The path establisher 17 controls the short-range commu-
nicator 119 to negotiate with a device specified by the device
identification information included in the cooperation
instruction and establishes a communication path. For
example, when the smartphone 200A is placed on the
display surface of the display 161 by the user A, since the
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smartphone 200A is detected by the device detector 15, the
path establisher 17 establishes a communication path with
the smartphone 200A. Upon establishing a communication
path with the smartphone 200A, the path establisher 17
outputs a pair of the device identification information on the
smartphone 200A and path identification information for
identifying the communication path to the cooperation mode
switcher 21 and the release informer 19. When the estab-
lished communication path is disconnected, the path estab-
lisher 17 outputs a disconnection signal including the path
identification information on the disconnected path to the
notifier 29. A case where the communication path is discon-
nected includes, for example, a case where the smartphone
200A goes out of a communicable range of the short-range
communicator 119 and a case where the smartphone 200A
disconnects the communication path. Note that the path
establisher 17 may control the communication I/F 112 to
establish a communication path with the smartphone 200A.

The cooperation mode switcher 21 switches an action
mode to either an independent mode or a cooperation mode.
The cooperation mode switcher 21 switches the action mode
for each of the smartphones 200A, 200B, and 200C. In one
or more embodiments, since a plurality of users operates the
MFP 100 at the same time, the action mode is switched for
each user. The action mode of the MFP 100 is sometimes
different depending on the user. Therefore, the cooperation
mode switcher 21 settles the action mode corresponding to
the device identification information. For example, the coop-
eration mode switcher 21 switches the action mode for the
smartphone 200A to either the cooperation mode for work-
ing in cooperation with the smartphone 200A or the inde-
pendent mode for working independently without cooper-
ating with the smartphone 200A. The cooperation mode
switcher 21 outputs the device identification information and
an action mode signal indicating one action mode from
among the independent mode and the cooperation mode to
the device-side setter 11 and the remote operator 27.

The cooperation mode switcher 21 includes a cooperation
setter 35 and a releaser 37. The cooperation setter 35
switches the action mode from the independent mode to the
cooperation mode, while the releaser 37 switches the action
mode from the cooperation mode to the independent mode.
In response to the input of a cooperation instruction from the
device detector 15 and the input of a pair of the device
identification information same as the device identification
information included in the cooperation instruction and the
path identification information from the path establisher 17,
the cooperation setter 35 switches the action mode corre-
sponding to the device identification information from the
independent mode to the cooperation mode.

In response to the reception of a cooperation end signal
from the smartphone 200A via the communication path with
the smartphone 200A established by the path establisher 17,
the release informer 19 controls the communication I'F 112
to output a cooperation end instruction to the releaser 37.
The cooperation end instruction includes the device identi-
fication information on the smartphone 200A that has trans-
mitted the cooperation end signal.

In response to the input of the cooperation end instruction
from the release informer 19, the releaser 37 switches the
action mode corresponding to the device identification infor-
mation included in the cooperation end instruction from the
cooperation mode to the independent mode. In addition,
there is a case where a cooperation end instruction is input
to the releaser 37 from the device-side acceptor 23 or the
device-side executor 13, which will be described later.
Although the details of the cooperation end instruction
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output by the device-side acceptor 23 will be described later,
for example, in a case where the user A inputs an operation
instructing the end of the cooperative processing, the coop-
eration end instruction is output from the device-side accep-
tor 23 in response to the acceptance of this operation by the
device-side acceptor 23, while includes the device identifi-
cation information on the smartphone 200A carried by the
user A. When the cooperation end instruction is input from
the device-side acceptor 23, the releaser 37 switches the
action mode corresponding to the device identification infor-
mation included in the cooperation end instruction from the
cooperation mode to the independent mode and also outputs
a notification instruction to the release informer 19. The
notification instruction includes the device identification
information included in the cooperation end instruction.

In response to the input of the notification instruction, the
release informer 19 refers to a pair of the device identifica-
tion information and the path identification information
input from the path establisher 17 to specify the path
identification information paired with the device identifica-
tion information included in the cooperation end instruction
and controls the communication I/F 112 to transmit the
cooperation end signal indicating the end of the cooperative
processing to the smartphone 200A via the specified path
identification information. As a result, the user A can end
cooperation between the MFP 100 and the smartphone 200A
by operating the MFP 100 and can confirm with the smart-
phone 200A that the cooperation has ended.

The device-side executor 13 is capable of executing a
plurality of items of processing. The plurality of items of
processing that can be executed by the device-side executor
13 includes document reading processing, image formation
processing, data transmission and reception processing, fac-
simile transmission and reception processing, and data man-
agement processing. The processing executable by the
device-side executor 13 includes processing obtained by
combining at least two of the document reading processing,
the image formation processing, the data transmission and
reception processing, the facsimile transmission and recep-
tion processing, and the data management processing. Note
that the processing executable by the device-side executor
13 is not limited to these items of processing and may be less
or may include more types of processing. Hereinafter, the
processing executed by the device-side executor 13 is
referred to as device-side processing.

The document reading processing is processing of storing
image data obtained by reading a document with the docu-
ment reader 130 to the RAM 114. Setting values used for
executing the document reading processing include a read-
ing surface of the document, whether the document is in
color or monochrome, reading resolution, image quality,
density, whether to use a stamp or page printing, frame
elimination for deleting the periphery of the read image,
whether to perform image processing such as sharpening,
the file format and name of image data to be stored to the
RAM 114, the size of the document, the number of docu-
ments, and the type of the document. The type of the
document includes whether the documents include a differ-
ent size and a book document indicating that a plurality of
pages are formed.

The image formation processing is processing of causing
the image former 140 to form an image of data on a sheet
supplied from the paper feeder 150. Setting values used for
executing the image formation processing include, for
example, whether to use color or monochrome, paper size,
type of paper, the number of copies, designation of paper
feed tray, whether to perform post-processing, a surface on
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which an image is formed (one-sided or double-sided), and
the orientation of the document. Whether to perform post-
processing includes whether to perform sorting, stapling,
punching, and so on.

The data transmission and reception processing is pro-
cessing of receiving data from a computer connected to the
network via the communication I/F 112 or processing of
transmitting data stored in the HDD 115 or the external
storage device 117 to a computer connected to the network
via the communication I/F 112. Setting values used for
executing the data transmission and reception processing
include, for example, data resolution, whether to use color or
monochrome, and file format.

The facsimile transmission and reception processing is
processing of causing the facsimile 116 to transmit an image
of facsimile data or processing of receiving an image of
facsimile data from the outside. Setting values used for
executing the facsimile transmission and reception process-
ing include, for example, setting of a facsimile line, setting
value designating the time of transmission, password, and F
code.

The data management processing is processing of storing
data to the HDD 115 or the external storage device 117,
processing of modifying or deleting data stored in the HDD
115 or the external storage device 117, processing of select-
ing one or more pieces of data from data stored in the HDD
115 or the external storage device 117 as processing targets.
The processing of modifying data includes processing of
editing data and processing of changing the format. Setting
values used for executing the data management processing
are, for example, folder name when a folder is created in the
HDD 115, password set for the folder, search character
string for searching data, folder type, and the time to delete
the document.

The device-side setter 11 includes a device operation
screen display 31 and a device-side setting value setter 33.
The device operation screen display 31 displays an operation
screen on the display 161 for each of the users A, B, and C.
The operation screen includes a processing selection screen
for selecting one of a plurality of items of processing
executable by the device-side executor 13 and a setting
value selection screen for setting a setting value used for
executing the selected processing.

The device operation screen display 31 displays the
processing selection screen within a predetermined range
from a position on the display surface of the display 161
where the smartphone 200A is placed. For example, the user
A is located near a position on the display surface of the
display 161 where the smartphone 200A is placed. The
device operation screen display 31 outputs the processing
selection screen and the position of the processing selection
screen on the display surface of the display 161 to the
device-side acceptor 23. When a position detected by the
touch panel 165 is located within the processing selection
screen after the processing selection screen is input from the
device operation screen display 31, the device-side acceptor
23 accepts an operation input by the user A on the processing
selection screen. Specifically, the device-side acceptor 23
accepts an operation of selecting the device-side processing
based on a position instructed by the user A on the process-
ing selection screen and outputs processing identification
information for identifying the device-side processing to the
device-side setting value setter 33.

In response to the selection of the device-side processing,
the device operation screen display 31 displays the setting
value selection screen for setting a setting value used for
executing this device-side processing on the display 161 in
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the vicinity of the processing selection screen. The device
operation screen display 31 outputs the setting value selec-
tion screen and the position of the setting value selection
screen on the display surface of the display 161 to the
device-side acceptor 23. When a position detected by the
touch panel 165 is located within the setting value selection
screen after the setting value selection screen is input from
the device operation screen display 31, the device-side
acceptor 23 accepts an operation input by the user A on the
setting value selection screen. Specifically, the device-side
acceptor 23 accepts an operation of selecting a setting value
as a device setting value based on a position instructed by
the user A on the setting value selection screen and outputs
the device setting value to the device-side setting value
setter 33.

When accepting an operation instructing the execution of
the cooperative processing, the device-side acceptor 23
outputs an execution instruction to the device-side executor
13 and the remote operator 27. For example, the processing
selection screen includes a button for instructing the execu-
tion of the cooperative processing such that the device-side
acceptor 23 accepts an operation instructing the execution of
the cooperative processing in a case where a position
detected by the touch panel 165 is located within the button
for instructing the execution of the cooperative processing.

The device-side setting value setter 33 sets the device-side
processing specified by the processing identification infor-
mation in response to the input of the processing identifi-
cation information from the device-side acceptor 23 and sets
the device-side setting value in response to the input of the
device-side setting value from the device-side acceptor 23.

In response to the input of the execution instruction from
the device-side acceptor 23, the device-side executor 13
executes the device-side processing set by the device-side
setting value setter 33 in accordance with the device-side
setting value. For example, when detecting an operation
input by the user A instructing the execution of the coop-
erative processing, the device-side executor 13 executes the
device-side processing in cooperation with the smartphone
200A in accordance with the device-side setting value.
Specifically, the device-side executor 13 acquires the execu-
tion state of the portable-side processing executed by the
smartphone 200A from the smartphone 200A and executes
the device-side processing in synchronization with the por-
table-side processing executed by the smartphone 200A.
When the device-side processing is to be executed before the
portable-side processing, the device-side executor 13
executes the device-side processing after confirming a state
of the portable-side processing being executable by the
smartphone 200A. Meanwhile, when the device-side pro-
cessing is to be executed after the portable-side processing,
the device-side executor 13 executes the device-side pro-
cessing after confirming that the portable-side processing
has ended in the smartphone 200A. When the device-side
executor 13 has ended the execution of the device-side
processing, the cooperation end instruction is output to the
releaser 37. The cooperation end instruction includes the
device identification information on the smartphone 200A
carried by the user A.

In response to the input of the detachment signal from the
device detector 15, the related image display 25 displays a
related image relating to the device identification informa-
tion included in the detachment signal on the display surface
of the display 161 at a position specified by the position
information included in the detachment signal. As a result,
for example, when the smartphone 200A leaves the display
surface of the display 161, the related image relating to the
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smartphone 200A is displayed at a position where the
smartphone 200A was placed and thus, the fact that the user
A is operating the MFP 100 can be notified. In addition,
when the user A returns near the MFP 100 again, the user A
can confirm the own position.

The related image display 25 may include at least one of
an identification information display 41, a virtual image
display 43, a portable screen display 45, and an application
display 47. The identification information display 41 dis-
plays an image of the device identification information
included in the detachment signal on the display 161 as the
related image. The identification information display 41
displays an image of the device identification information
included in the detachment signal as the related image on the
display surface of the display 161 at a position specified by
the position information included in the detachment signal.
The virtual image display 43 displays a virtual image
imitating the appearance of a device specified by the device
identification information included in the detachment signal,
here, the smartphone 200A as the related image on the
display surface of the display 161 at a position specified by
the position information included in the detachment signal.

The portable screen display 45 acquires an image of a
screen displayed on a device specified by the device iden-
tification information included in the detachment signal,
here, the smartphone 200A from the smartphone 200A and
displays the acquired image of the screen as the related
image on the display surface of the display 161 at a position
specified by the position information included in the detach-
ment signal. While the virtual image is displayed by the
virtual image display 43, the portable screen display 45
superimposes the image of the screen acquired from the
smartphone 200A on a portion equivalent to a display of the
smartphone 200A in the virtual image to display.

The smartphone 200A serving as the cooperating device
sometimes executes an application program different from
the cooperative program for cooperating with the MFP 100
and, when executing such an application program, transmits
application identification information for identifying this
application program to the MFP 100. When the communi-
cation I/F 112 receives the application identification infor-
mation from a device specified by the device identification
information included in the detachment signal, here, the
smartphone 200A, the application display 47 judges whether
the application program in the received application identi-
fication information is a program defined in advance. The
program defined in advance is, for example, an application
program for calling and an application program for receiving
an e-mail. When the application identification information
received from the smartphone 200A indicates one of the
programs defined in advance, the application display 47
displays an image of this application identification informa-
tion as the related image on the display surface of the display
161 at a position specified by the position information
included in the detachment signal.

The notifier 29 displays a message on the display 161 in
response to the input of the detachment signal from the path
establisher 17. For example, the notifier 29 displays a
message requesting the establishment of the communication
path on the display surface of the display 161 at a position
specified by the position information included in the detach-
ment signal.

In response to the input of the detachment signal from the
device detector 15 while the action mode signal indicating
the cooperation mode is input from the cooperation mode
switcher 21, the remote operator 27 remotely operates a
device specified by the device identification information
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included in the detachment signal. A case where the detach-
ment signal includes the device identification information on
the smartphone 200A will be described here as an example.
The remote operator 27 includes a portable candidate value
acquirer 51, a portable candidate value display 53, and a
setting instructor 55. The portable candidate value acquirer
51 controls the communication I/F 112 to acquire a portable
candidate value from the smartphone 200A. The portable
candidate value is one or more items of the processing
identification information on processing that can be set as
the portable-side processing or one or more setting values
that can be set as the portable-side setting values on a setting
screen displayed at that time point in the smartphone 200A.
The portable candidate value acquirer 51 outputs the
acquired one or more portable candidate values to the
portable candidate value display 53.

The portable candidate value display 53 displays one or
more portable candidate values acquired by the portable
candidate value acquirer 51 in a selectable manner on the
display surface of the display 161 at a position specified by
the position information included in the detachment signal.
At this time point, since the related image is displayed by the
related image display 25 on the display surface of the display
161 at a position specified by the position information
included in the detachment signal, the portable candidate
value may be displayed so as to be superimposed on the
related image or may be displayed around the related image
so as not to overlap with the related image. When the
portable candidate value is displayed so as not to overlap
with the related image, the visibility of the portable candi-
date value and the related image is improved in a case where
the related image includes a character or the like, which is
thus effective. When there is a plurality of portable candidate
values, all of the plurality of portable candidate values are
displayed at a time. Note that, when there is no space for
displaying all of the plurality of portable candidate values at
a time, the plurality of portable candidate values may be
displayed in a scrollable state. Specifically, a predetermined
number of portable candidate values are displayed at a time
from among a plurality of portable candidate values and, in
response to the acceptance of a scroll operation, one or more
portable candidate values that were not displayed are dis-
played at a different time.

The portable candidate value display 53 outputs one or
more portable candidate values and the position information
indicating respective positions of the one or more portable
candidate values on the display surface of the display 161 to
the device-side acceptor 23. After the one or more portable
candidate values and the position information on each of the
one or more portable candidate values are input from the
portable candidate value display 53, the device-side acceptor
23 accepts an operation of the user A selecting the one or
more portable candidate values in a case where a position
detected by the touch panel 165 matches a position specified
by the position information on each of the one or more
portable candidate values. The device-side acceptor 23 out-
puts the portable candidate value specified by the accepted
operation to the setting instructor 55. In response to the input
of the portable candidate value from the device-side accep-
tor 23, the setting instructor 55 controls the communication
I/F 112 to transmit a setting instruction instructing to set the
portable candidate value to a device specified by the device
identification information included in the detachment signal,
here, the smartphone 200A. The setting instruction includes
the portable candidate value input from the device-side
acceptor 23. As a result, although the details of the smart-
phone 200A receiving the setting instruction will be
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described later, the portable-side processing or the portable
candidate value is set in accordance with the setting instruc-
tion. In addition, there is a case where the setting instructor
55 accepts the input of the execution instruction from the
device-side acceptor 23. In response to the input of the
execution instruction from the device-side acceptor 23, the
setting instructor 55 controls the communication I/F 112 to
transmit the execution instruction to the smartphone 200A
specified by the device identification information included in
the detachment signal. Although the details of the smart-
phone 200A receiving the execution instruction will be
described later, the portable-side processing set up to then is
executed in cooperation with the MFP 100 in accordance
with the portable candidate value by following the execution
instruction.

While one or more of the one or more portable candidate
values displayed by the portable candidate value display 53
are being selected, the device-side acceptor 23 can accept an
operation input on the operation screen displayed by the
device-side setting value setter 33. In addition, while the
device-side processing or the device-side setting value is
being selected on the operation screen displayed by the
device-side setting value setter 33, the device-side acceptor
23 can accept an operation of selecting one or more portable
candidate values displayed by the portable candidate value
display 53.

The device-side acceptor 23 accepts respective operations
corresponding to two different positions by a drag-and-drop
operation. The device-side acceptor 23 accepts a drag-and-
drop operation based on a position detected by the touch
panel 165 on the display surface of the display 161 with the
lapse of time. The device-side acceptor 23 accepts an
operation continuously instructing the same position on the
display surface of the display 161 for a predetermined time
as a drag operation. In the drag operation, a position con-
tinuously instructed for a predetermined time is specified.
The device-side acceptor 23 accepts an operation ending the
instruction at a position different from the position of the
drag operation after the drag operation as a drop operation.
In the drop operation, the last instructed position before the
instruction ends is specified. This means that the user moves
his/her finger on the display surface of the display 161 from
the position specified by the drag operation to the position
specified by the drop operation.

Specifically, when accepting the drag operation on one of
the one or more portable candidate values displayed by the
portable candidate value display 53, the device-side acceptor
23 puts the portable candidate value displayed at a position
specified by the drag operation into a selected state and also
outputs a setting instruction including the portable candidate
value to the setting instructor 55. Then, when a position
within the operation screen displayed by the device opera-
tion screen display 31 is specified by the drop operation, an
operation of selecting the processing identification informa-
tion or the setting value displayed at the position specified by
the drop operation is accepted and the device-side setting
value setter 33 is caused to set the device-side processing or
the setting value. In this case, while the user is moving
his/her finger from the position specified by the drag opera-
tion to the position specified by the drop operation on the
display surface of the display 161, the portable candidate
value selected by the drag operation be displayed at a
position instructed by the user such that the portable candi-
date value is moved and displayed as the user’s finger
moves.

For example, when data identification information on data
stored in the smartphone 200A is specified as the portable
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candidate value by the drag operation and the processing
identification information on the image formation process-
ing is specified by the drop operation during the drag-and-
drop operation, the cooperative processing for forming an
image of the data stored in the smartphone 200A with the
MFP 100 is set.

In addition, when a position within the operation screen
displayed by the device operation screen display 31 is
specified by the drag operation, the device-side acceptor 23
accepts an operation of selecting the processing identifica-
tion information or the setting value displayed at the position
specified by the drag operation to put the processing iden-
tification information or the setting value into a selected
state and also causes the device-side setting value setter 33
to set the device-side processing or the setting value. Then,
when the position of one of the one or more portable
candidate values displayed by the portable candidate value
display 53 is specified by the drop operation, the portable
candidate value displayed at the position specified by the
drop operation is selected and a setting instruction including
the portable candidate value is output to the setting instruc-
tor 55.

For example, when the processing identification informa-
tion on the document reading processing is specified by the
drag operation and an e-mail address is specified as the
portable candidate value by the drop operation during the
drag-and-drop operation, the cooperative processing is set in
which the smartphone 200A transmits an e-mail addressed to
the specified e-mail address, which includes image data
obtained by the MFP 100 reading the document.

FIG. 5 is a diagram illustrating an example of the opera-
tion screen according to one or more embodiments. Refer-
ring to FIG. 5, an operation screen 300 is displayed in a
partial region of the display surface of the display 161
including a position where the smartphone 200A is placed.
The operation screen 300 includes an independent region
301 valid in the independent mode, a setting value region
303 in which a setting screen for setting the setting value is
displayed, and a cooperation region 305 valid in the coop-
eration mode. Note that dotted lines in FIG. 5 are provided
for distinguishing the independent region 301, the setting
value region 303, and the cooperation region 305 and
actually do not exist. In order to distinguish the independent
region 301, the setting value region 303, and the cooperation
region 305, boundary lines may be provided to the operation
screen 300, or background colors of the independent region
301, the setting value region 303, and the cooperation region
305 may be made different.

The independent region 301 can accept an operation by
the user while the action mode is the independent mode. The
independent region 301 includes a plurality of buttons for
selecting device independent processing. The plurality of
buttons here includes a button for selecting the document
reading processing and the image formation processing
labeled with characters of “Copy”, a button for selecting the
document reading processing labeled with characters of
“Scan”, a button for selecting the data management process-
ing and the image formation processing labeled with char-
acters of “Print”, a button for selecting the data transmission
and reception processing labeled with characters of “Trans-
mit”, and a button for selecting the data management pro-
cessing labeled with characters of “Box”.

The cooperation region 305 can accept an operation by
the user while the action mode is the cooperation mode. The
cooperation region 305 includes a position where the smart-
phone 200A is placed and includes a plurality of buttons for
selecting the portable-side processing around a region where
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the smartphone 200A is placed. The plurality of buttons here
includes a button for selecting the data transmission and
reception processing labeled with characters of “Transmit”,
a button for selecting the image formation processing
labeled with characters of “Print”, four buttons for selecting
the data management processing individually labeled with
characters of “Box”, “Preview”, “OCR”, and “edit”.

In the setting value region 303, a setting screen for setting
a device independent setting value used for executing the
device independent processing selected in the independent
region 301 is displayed in the case of the independent mode,
while a setting screen for setting the device-side setting
value used for executing the device-side processing selected
in the cooperation region 305 is displayed in the case of the
cooperation mode.

During the independent mode, the user can select the
device independent processing and set the device indepen-
dent setting value by inputting an operation to the indepen-
dent region 301 and the setting value region 303. Mean-
while, during the cooperation mode, the user can select the
device-side processing and set the device-side setting value
by inputting an operation to the cooperation region 305 and
the setting value region 303 and also can select the portable-
side processing and set the portable-side setting value by
operating the smartphone 200A.

FIG. 6 is a diagram illustrating an example of the opera-
tion screen in a state in which the smartphone has been
detached according to one or more embodiments. A differ-
ence from FIG. 5 is that a related image 311 and a portable
candidate value 321 are included instead of the smartphone
200A. The related image 311 includes an identification
information image 313, a virtual image 315, and a screen
image 317. The identification information image 313 is an
image of a character string of identification information
“Smartphone A” on the smartphone 200A. The virtual image
315 is an image imitating the appearance of the smartphone
200A and is equivalent to a hatched portion in FIG. 6. The
screen image 317 is an image of a screen displayed on the
smartphone 200A. The screen image 317 here is arranged
within the virtual image 315 at a position equivalent to a
display surface of a display 26 of the smartphone 200A. The
screen image indicates an image of a setting screen enumer-
ating file names used for selecting a file.

The portable candidate value 321 is a setting value that
can be selected on a setting screen displayed on the smart-
phone 200A. Since a case where a setting screen for select-
ing a file is displayed on the smartphone 200A is indicated
here as an example, the portable candidate value 321 is
illustrated as file names “A” to “L”.

In addition, the portable candidate value 321 of the file
name “A” is illustrated with hatching provided and indicates
a state thereof being selected by the user by the drag
operation. For example, if the portable candidate value 321
of the file name “A” is moved until it overlaps with the
button for selecting the image formation processing labeled
with characters of “Print” and the drop operation is then
performed, data having the file name “A” is set as the
portable setting value and the image formation processing is
set as the device-side processing. In this case, the coopera-
tive processing may be executed as processing of forming an
image of the data having the file name “A”. In this case, the
device setting value can be assigned by a setting value set for
the image formation processing at that time point.

FIG. 7 is a diagram illustrating an example of functions
provided in the CPU included in the smartphone according
to one or more embodiments. The functions illustrated in
FIG. 7 are functions formed in the CPU 201 included in the
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smartphone 200A when the CPU 201 executes portable-side
cooperative programs stored in the flash memory 203 and
the CD-ROM 211A. The portable-side cooperative program
is a part of the cooperative program. Hereinafter, a task in
which the CPU 201 executes the portable-side cooperative
program is referred to as a cooperative task.

Referring to FIG. 7, the CPU 201 includes a portable-side
setter 251, a portable-side executor 253, a portable-side
acceptor 255, a remote controller 257, a communication
controller 259, a cooperation end notifier 261, and an
application notifier 263.

The CPU 201 executes a plurality of types of application
programs. Description will be made here using as an
example a case where the smartphone 200A is installed with
at least the portable-side cooperative program, an applica-
tion program enabling a telephone call, an application pro-
gram transmitting and receiving an e-mail, and a browsing
program for browsing a Web page arranged on the Internet.
Note that the application programs installed in the smart-
phone 200A are not limited to these programs. Hereinafter,
a task in which the CPU 201 executes the portable-side
cooperative program is referred to as a cooperative task,
whereas a task in which the CPU 201 executes an applica-
tion program other than the portable-side cooperative pro-
gram is referred to as an application task. The application
program other than the portable-side cooperative program
here is the application program enabling a telephone call, the
application program transmitting and receiving an e-mail,
and the browsing program. The portable-side setter 251, the
portable-side executor 253, the portable-side acceptor 255,
the remote controller 257, the communication controller
259, the cooperation end notifier 261, and the application
notifier 263 are the cooperative tasks. The portable-side
setter 251 can be the application task.

The portable-side executor 253 can execute a plurality of
types of processing. The plurality of types of processing that
can be executed by the portable-side executor 253 is settled
by application programs installed in the smartphone 200A.
When the application task is in a current state, the portable-
side executor 253 outputs the application identification
information for identifying this application program to the
application notifier 263. The application identification infor-
mation is, for example, the name of the application program.
The current state is a state in which an operation by the user
input to the operation member 207 can be accepted, whereas
a non-current state is a state in which an operation by the
user input to the operation member 207 cannot be accepted.

The portable-side setter 251 includes a portable setting
screen display 271 and a portable-side setting value setter
273. The portable setting screen display 271 displays a
setting screen on the display 206. The portable-side setter
251 outputs the setting screen displayed on the display 206
to the portable-side acceptor 255. The setting screen
includes a processing selection screen for selecting one of a
plurality of types of processing executable by the portable-
side executor 253 and a setting value selection screen for
setting a setting value used for executing the selected
processing.

When a position detected by the touch panel 207B is
located within the setting screen after the setting screen is
input from the portable setting screen display 271, the
portable-side acceptor 255 accepts an operation input by the
user A to the setting screen. Specifically, the portable-side
acceptor 255 accepts an operation of selecting the portable-
side setting value based on a position instructed by the user
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A on the setting value selection screen and outputs the
portable-side setting value to the portable-side setting value
setter 273.

There is a case where the portable-side acceptor 255
accepts an operation instructing the end of the cooperative
processing. For example, the processing selection screen
includes a button for instructing the end of the cooperative
processing such that the portable-side acceptor 255 accepts
an operation instructing the end of the cooperative process-
ing in a case where a position detected by the touch panel
207B is located within the button for instructing the end of
the cooperative processing. When accepting an operation
instructing the end of the cooperative processing, the por-
table-side acceptor 255 outputs the cooperation end instruc-
tion to the cooperation end notifier 261.

The portable-side setting value setter 273 sets the por-
table-side processing specified by the processing identifica-
tion information in response to the input of the processing
identification information from the portable-side acceptor
255 and sets a setting value as the portable-side setting value
in response to the input of this setting value from the
portable-side acceptor 255. The portable-side setting value
setter 273 outputs a pair of the processing identification
information for identifying the set portable-side processing
and the portable-side setting value to the portable-side
executor 253.

The communication controller 259 controls the short-
range communicator 209 to return a response command
including the device identification information on the own
device in response to the reception of the search command
from the MFP 100. Additionally, the communication con-
troller 259 controls the short-range communicator 209 to
negotiate with the MFP 100 in response to the reception of
a connection request from the MFP 100 and establishes a
communication path. The communication controller 259
outputs the device identification information on the MFP
100 and the path identification information for identifying
the communication path established with the MFP 100 to the
remote controller 257, the application notifier 263, and the
cooperation end notifier 261. In one or more embodiments,
since the MFP 100 transmits the connection request to
establish a communication path when the user A places the
smartphone 200A on the display surface of the display 161
of the MFP 100, the communication controller 259 estab-
lishes a communication path once the user A places the
smartphone 200A on the display surface of the display 161
of'the MFP 100. Note that the communication controller 259
may control the wireless LAN I/F 208 to establish a com-
munication path with the MFP 100 in response to the
reception of the connection request from the MFP 100.

The remote controller 257 includes a portable candidate
value transmitter 281, a setting controller 283, and an
execution instructor 285. A setting screen is input to the
portable candidate value transmitter 281 from the portable
setting screen display 271. The portable candidate value
transmitter 281 specifies one or more candidate values
defined on the setting screen. The candidate value is a setting
value that can be set on the setting screen and includes the
processing identification information on processing that can
be set as the portable-side processing and the setting value
that can be set as the portable-side setting value. The
portable candidate value transmitter 281 controls the short-
range communicator 209 to transmit the specified one or
more candidate values to the MFP 100 via the communica-
tion path established by the communication controller 259
with the MFP 100.
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The setting controller 283 controls the short-range com-
municator 209 to receive the setting instruction from the
MFP 100 via the communication path with the MFP 100
established by the communication controller 259. The set-
ting instruction is transmitted to the MFP 100 by the portable
candidate value transmitter 281 and includes one of one or
more portable candidate values to indicate an instruction to
set the one of one or more portable candidate values as the
portable-side processing or the portable setting value. In
response to the input of the setting instruction, the setting
controller 283 instructs the portable-side setting value setter
273 to set the portable candidate value included in the setting
instruction. When setting of the portable candidate value is
instructed by the setting controller 283, the portable-side
setting value setter 273 sets processing specified by the
processing identification information as the portable-side
processing in a case where the portable candidate value is
the processing identification information and sets the setting
value as the portable setting value in a case where the
portable candidate value is the setting value.

The execution instructor 285 controls the short-range
communicator 209 to receive the execution instruction from
the MFP 100 via the communication path with the MFP 100
established by the communication controller 259. The
execution instruction indicates an instruction to execute the
cooperative processing. In response to the reception of the
execution instruction from the MFP 100, the execution
instructor 285 instructs the portable-side executor 253 to
execute the portable-side processing.

In response to the instruction from the execution instruc-
tor 285 to execute the portable-side processing, the portable-
side executor 253 executes the portable-side processing set
by the portable-side setting value setter 273 in accordance
with the portable-side setting value. Specifically, the por-
table-side executor 253 executes the portable-side process-
ing in synchronization with the MFP 100. For example, the
portable-side executor 253 acquires an execution state of the
device-side processing executed by the MFP 100 from the
MEFP 100 to execute the portable-side processing. When the
portable-side processing is to be executed before the device-
side processing, the portable-side processing is executed
after a state of the device-side processing being executable
by the MFP 100 is confirmed. When the portable-side
processing is to be executed after the device-side processing,
the portable-side processing is executed after the fact that
the device-side processing has been ended by the MFP 100
is confirmed.

FIG. 8 is a flowchart illustrating an example of a flow of
the cooperative processing according to one or more
embodiments. The cooperative processing is processing
executed by the CPU 111 included in the MFP 100 when the
CPU 111 executes the cooperative programs stored in the
ROM 113, the HDD 115, and the CD-ROM 118. Referring
to FIG. 8, the CPU 111 executes device detection processing
(step S01) and advances the processing to step S04.

FIG. 9 is a flowchart illustrating an example of a flow of
the device detection processing according to one or more
embodiments. Referring to FIG. 9, the CPU 111 judges
whether an object has made contact with the display surface
of the display 161 (step S21). Specifically, when the touch
panel 165 is controlled and the touch panel 165 detects a
position with which the object has made contact, it is judged
that the object has made contact with the display surface of
the display 161. The processing is advanced to step S22 if
the touch panel 165 has detected a position with which the
object has made contact. Otherwise, the processing is
returned to the cooperative processing.
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In next step S22, it is judged whether the area of a region
where the object is in contact with the display surface of the
display 161 is equal to or larger than a predetermined size.
The predetermined size is the upper limit of the area of the
user’s finger. This is for distinguishing between an instruc-
tion by a finger of a person and an instruction by the
smartphone 200A being laid down. The processing is
advanced to step S23 if the area of the region where the
object has made contact with the display surface of the
display 161 is equal to or larger than the predetermined size.
Otherwise, the processing is advanced to step S35. In step
S35, the user’s instruction is set and the processing is
returned to the cooperative processing.

In step S23, the short-range communicator 119 is con-
trolled to transmit the search command. In response to the
reception of the search command, one or more of the
smartphones 200A, 200B, and 200C that are present in a
range communicable with the short-range communicator
119 individually return the response commands including
the device identification information on the own devices.
There is a case where, in addition to a device placed on the
display surface of the display 161 but not registered in the
cooperating device from among the smartphones 200A,
200B, and 200C, a device not placed on the display surface
of the display 161 or a device placed on the display surface
of the display 161 and already registered in the cooperating
device returns the response command. Hereinafter, a device
that returns the response command is referred to as a
candidate device. Therefore, in next step S24, the cooper-
ating device and an exclusion device are excluded from the
candidate devices. The exclusion device is a device to be
registered as the exclusion device in step S29 to be described
later. The cooperating device is a device to be registered as
the cooperating device in step S30 to be described later. In
next step S25, it is judged whether a candidate device is
present. The processing is advanced to step S26 if a candi-
date device is present. Otherwise, the processing is advanced
to step S34. In step S34, an error message is displayed on the
display 161 and the processing is returned to the cooperative
processing.

In next step S26, it is judged whether a plurality of
candidate devices is present. The processing is advanced to
step S27 if a plurality of candidate devices is present.
Otherwise, the processing is advanced to step S30. In step
S30, one candidate device is set as the cooperating device
when the processing has proceeded from step S26 and the
processing is advanced to step S31.

A case where the processing proceeds to step S27 is a case
where a plurality of candidate devices is present. In step S27,
a candidate selection screen for selecting one of the plurality
of candidate devices is displayed on the display 161 and the
processing is advanced to step S28. A position where the
candidate selection screen is displayed is in the vicinity of
the position detected by the touch panel 165 in step S01 in
FIG. 8. In step S28, a standby state is kept until one of the
plurality of candidate devices is selected (NO in step S28).
If one candidate device is selected (YES in step S28), the
processing is advanced to step S29. In step S29, all of one
or more candidate devices not selected from among the
plurality of candidate devices are registered as the exclusion
devices and the processing is advanced to step S30.

In step S30, when the processing has proceeded from step
S29, the candidate device selected in step S28 is set as the
cooperating device and the processing is advanced to step
S31. In step S31, the short-range communicator 119 is
controlled to establish a communication path with the can-
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didate device set as the cooperating device in step S30 and
the processing is advanced to step S32.

In step S32, the position detected by the touch panel 165
in step S21 is associated with the device set as the cooper-
ating device in step S30 and the processing is returned to the
cooperative processing. Specifically, the device identifica-
tion information on the cooperating device and the position
information indicating the position detected by the touch
panel 165 are associated with each other and stored to the
RAM 114.

Returning to FIG. 8, after the device detection processing
is executed in step SO01, it is judged in step S02 whether the
cooperating device has been set. The processing is advanced
to step S03 if the cooperating device has been set by the
device detection processing. Otherwise, the processing is
advanced to step S05.

In step S03, the action mode is switched to the coopera-
tion mode and the processing is advanced to step S04. In step
S04, the processing selection screen is displayed on the
display 161 and the processing is advanced to step S08. The
processing selection screen is a screen for selecting the
device-side processing from a plurality of items of the
processing executable by the MFP 100. The processing
selection screen is displayed in the vicinity of the position
detected by the touch panel 165 in step SO01.

Hereinafter, description will be made using as an example
a case where the smartphone 200A is set as the cooperating
device by the device detection processing executed in step
S01 when the user A places the smartphone 200A on the
display surface of the display 161. In this case, the device
identification information on the smartphone 200A and
position identification information indicating a position on
the display surface of the display 161 where the smartphone
200A is placed are temporarily stored to the RAM 114.

In step S05, it is judged whether a user’s instruction has
been set by the device detection processing executed in step
S01. The processing is advanced to step S06 if the user’s
instruction has been set. Otherwise, the processing is
advanced to step S08.

A case where the processing proceeds to step S06 is a case
where the user gives an instruction to the touch panel 165
with a finger. In step S06, the user who has given an
instruction to the touch panel 165 is specified. When the
cooperating device is set in step SO01, since the device
identification information and the position information on
the cooperating device are stored in the RAM 114, the user
is specified using the above device identification information
and position information on the cooperating device. For
example, when the smartphone 200A is registered as the
cooperating device, a section within a predetermined range
from a position on the display surface of the display 161
where the smartphone 200A is placed is settled as a work
area of the user A who carries the smartphone 200A. When
the position detected on the touch panel 165 is included in
the work area of the user A, the user who has given an
instruction to the touch panel 165 is specified as the user A.

In next step S07, acceptance control processing is
executed and the processing is advanced to step S08.
Although the details of the acceptance control processing
will be described later, the acceptance control processing is
processing of settling an operation by the user A based on the
position detected by the touch panel 165 and executing
processing defined by the settled operation.

In step S08, it is judged whether the action mode is the
cooperation mode. The processing is advanced to step S09
if the action mode is the cooperation mode. Otherwise, the
processing is returned to step S01. In step S09, it is detected
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whether the cooperating device has left the display surface
of the display 161. Since the smartphone 200A is registered
as the cooperating device, the device identification informa-
tion and the position information on the smartphone 200A
are stored in the RAM 114. When the touch panel 165 no
longer detects the contact of an object at the position
specified by the position information associated with the
smartphone 200A, it is judged that the smartphone 200A has
left the display surface of the display 161. The processing is
advanced to step S10 if it is detected that the smartphone
200A serving as the cooperating device has left the display
surface of the display 161. Otherwise, the processing is
advanced to step S13.

In step S10, the related image is displayed at the position
on the display surface of the display 161 specified by the
position information associated with the smartphone 200A
and the processing is advanced to step S11. The related
image is device identification information for identifying the
smartphone 200A serving as the cooperating device. Alter-
natively, the related image may be a virtual image imitating
the appearance of the smartphone 200A serving as the
cooperating device. Additionally, when an image of the
setting screen displayed on the smartphone 200A at that time
point is acquired from the smartphone 200A serving as the
cooperating device, the acquired image of the setting screen
may be used as the related image.

In step S11, the portable candidate value is acquired and
the processing is advanced to step S12. The short-range
communicator 119 is controlled to acquire the portable
candidate value from the smartphone 200A serving as the
cooperating device. The portable candidate value is process-
ing identification information for identifying processing
selectable on the setting screen displayed by the smartphone
or a setting value selectable on the setting screen.

In next step S12, the portable candidate value acquired in
step S11 is displayed on the display 161 and the processing
is returned to step SO01. The portable candidate value is
displayed at a position defined in advance on the basis of the
position on the display surface of the display 161 specified
by the position information associated with the smartphone
200A. The related image is already displayed in step S10 at
the position on the display surface of the display 161
specified by the position information associated with the
smartphone 200A. The portable candidate value may be
superimposed on the related image when displayed or, in a
case where the related image includes alphanumeric char-
acters, may be displayed around the related image so as not
to overlap with the related image. When there is a plurality
of portable candidate values, all of the plurality of portable
candidate values are displayed at a time. Note that, when
there is no space for displaying all of the plurality of portable
candidate values at a time, the plurality of portable candidate
values may be displayed in a scrollable state.

In step S13, it is judged whether the short-range commu-
nicator 119 has received the application identification infor-
mation from the smartphone 200A serving as the cooperat-
ing device. The processing is advanced to step S14 if the
application identification information has been received.
Otherwise, the processing is advanced to step S15. In step
S14, an image of the application identification information
is displayed as a related image at a position defined in
advance on the basis of the position on the display surface
of the display 161 specified by the position information
associated with the smartphone 200A and the processing is
returned to step S01. Since a related image different from the
image of the application identification information is already
displayed in step S10, the image of the application identi-
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fication information is displayed around the related image
displayed in step S10 so as not to overlap with the related
image.

In step S15, it is judged whether the short-range commu-
nicator 119 has received the cooperation end instruction
from the smartphone 200A serving as the cooperating
device. The processing is advanced to step S16 if the
cooperation end instruction has been received. Otherwise,
the processing is advanced to step S18. In step S16, the
action mode is switched to the independent mode and the
processing is advanced to step S17. In step S17, the screen
displayed on the display 161 is reset and the processing is
returned to step SO1. Specifically, the display of the pro-
cessing selection screen displayed in step S04, the related
image displayed in step S10, the portable candidate value
displayed in step S12, and the application identification
information displayed in step S14 is ended.

In step S18, it is judged whether the communication path
established with the smartphone 200A serving as the coop-
erating device has been disconnected. When the short-range
communicator 119 no longer receives a response from the
smartphone 2004, it is judged that the communication path
has been disconnected. The processing is advanced to step
S19 if it is judged that the communication path has been
disconnected. Otherwise, the processing is returned to step
S01. In step S19, a message is displayed. For example, a
message requesting the establishment of a communication
path is displayed at a position defined in advance on the
basis of the position on the display surface of the display 161
specified by the position information associated with the
smartphone 200A. Specifically, the message is displayed
around the position specified by the position information
associated with the smartphone 200A in a region not over-
lapping with the already displayed image. The message is,
for example, a message requesting the user to establish a
communication path.

FIG. 10 is a flowchart illustrating an example of a flow of
the acceptance control processing according to one or more
embodiments. The acceptance control processing is process-
ing executed in step S07 in FIG. 8. The position instructed
by the user A is detected by the touch panel 165 at the stage
before the acceptance control processing is executed. Refer-
ring to FIG. 10, the CPU 111 branches the processing
depending on the action mode (step S51). The processing is
advanced to step S52 if the action mode is the cooperation
mode. The processing is advanced to step S75 if the action
mode is the independent mode. In step S75, an operation
defined in the independent mode is specified based on the
position detected by the touch panel 165 and processing is
executed in accordance with the specified operation. Then,
the processing is returned to the cooperative processing.

In step S52, an operation is settled based on the position
detected by the touch panel 165. Based on the position
detected by the touch panel 165 while the processing selec-
tion screen, the setting value selection screen, or an image of
the portable candidate value is displayed on the display 161,
a position within the processing selection screen, the setting
value selection screen, or the image of the portable candidate
value is specified and an operation is settled. The processing
selection screen includes a plurality of buttons to which a
plurality of items of processing executable by the MFP 100
are individually allocated and a button to which an operation
instructing the execution of the cooperative processing is
allocated. When the position detected by the touch panel 165
is located within a button to which processing is allocated,
an operation of selecting the processing allocated to this
button is settled. When the position detected by the touch
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panel 165 is located within a button to which the operation
instructing the execution of the cooperative processing is
allocated, the operation instructing the execution of the
cooperative processing is settled.

The setting value selection screen includes a plurality of
buttons to which setting values are allocated. When the
position detected by the touch panel 165 is located within a
button to which a setting value is allocated, an operation of
selecting the setting value allocated to this button is settled.
Note that, when the setting value selection screen includes
a keyboard containing a plurality of keys and the position
detected by the touch panel 165 is located within a key, an
operation of selecting an alphanumeric character allocated to
this key as a portable setting value may be settled.

In addition, when the position detected by the touch panel
165 is located within one of one or more portable setting
values, an operation instructing the portable setting value
including the position detected by the touch panel 165 is
settled.

In step S53, it is judged whether the operation settled in
step S52 is an operation of selecting processing. The pro-
cessing is advanced to step S54 if the operation of selecting
processing has been settled. Otherwise, the processing is
advanced to step S56. In step S54, the selected processing is
set as the device-side processing and the processing is
advanced to step S55. In step S55, a setting value setting
screen for setting a setting value used for executing the
device-side processing is displayed on the display 161 and
the processing is advanced to step S58.

In step S56, it is judged whether the operation settled in
step S52 is an operation of selecting a setting value. The
processing is advanced to step S57 if the operation of
selecting a setting value has been settled. Otherwise, the
processing is advanced to step S64. A case where the
processing proceeds to step S57 is a case where the position
detected by the touch panel 165 is located within a button to
which a setting value included in the setting value selection
screen displayed in step S55 is allocated. In this case, an
operation of selecting a setting value allocated to that button
is settled. In step S57, the selected setting value is set as the
device setting value and the processing is advanced to step
S58.

In step S58, it is judged whether a drag operation has been
detected. When the touch panel 165 continues to detect the
same position for a predetermined time or longer, a drag
operation is detected. When the processing has proceeded
from step S55, the drag operation is detected in a case where
a position within a button allocated to the device-side
processing on the processing selection screen is continu-
ously detected by the touch panel 165 for a predetermined
time or longer. When the processing has proceeded from
step S57, the drag operation is detected in a case where a
position within a button allocated to the device setting value
on the setting value selection screen is continuously detected
by the touch panel 165 for a predetermined time or longer.
The processing is advanced to step S59 if a drag operation
has been detected. Otherwise, the processing is returned to
the cooperative processing.

In step S59, it is judged whether a drop operation has been
detected. A drop operation is detected when the last detected
position is different from a position where the drag operation
was detected at a time point when a position instructed by
the finger is no longer detected by the touch panel 165 after
the drag operation is detected. The position last detected by
the touch panel 165 is specified by the drop operation and an
operation is settled based on the specified position. The
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processing is advanced to step S60 if a drop operation has
been detected. Otherwise, the processing is returned to the
cooperative processing.

In step S60, it is judged whether an operation of selecting
the portable candidate value has been settled by the drop
operation. If the position specified by the drop operation is
located within one of images of one or more portable
candidate values, an operation of selecting the correspond-
ing portable candidate value is specified. The processing is
advanced to step S61 if an operation of selecting the portable
candidate value has been settled by the drop operation.
Otherwise, the processing is advanced to step S63. In step
S61, it is judged whether the cooperative processing can be
specified. Whether the cooperative processing can be
executed is judged depending on the device-side processing
set in step S54 and the device setting value set in step S57
and the portable candidate value selected in step S60. When
a combination of the device-side processing, the device
setting value, and the portable candidate value is not pro-
hibited in advance, it is judged that the cooperative process-
ing can be specified. The processing is advanced to step S62
if the cooperative processing can be specified. Otherwise,
the processing is advanced to step S63. In step S62, the
short-range communicator 119 is controlled to transmit the
setting instruction to the smartphone 200A serving as the
cooperating device and the processing is returned to the
cooperative processing. The setting instruction is a com-
mand instructing the setting of the portable candidate value
set in step S60 and includes the portable candidate value set
in step S60. In step S63, an error message is displayed on the
display 161 and the processing is returned to the cooperative
processing. The error message is a message notifying that
the drag operation and the drop operation are inappropriate.

In step S64, it is judged whether the operation settled in
step S52 is an operation instructing the portable candidate
value. The processing is advanced to step S65 if the opera-
tion instructing the portable candidate value has been
settled. Otherwise, the processing is advanced to step S72.
In step S65, the short-range communicator 119 is controlled
to transmit the setting instruction to the smartphone 200A
serving as the cooperating device and the processing is
advanced to step S66. The setting instruction includes the
portable candidate value specified by the operation settled in
step S52.

In step S66, it is judged whether a drag operation has been
detected. Here, when the touch panel 165 continues to detect
a position within an image of the portable candidate value
for a predetermined time or longer, a drag operation is
detected. The processing is advanced to step S67 if a drag
operation has been detected. Otherwise, the processing is
returned to the cooperative processing.

In step S67, it is judged whether a drop operation has been
detected. The processing is advanced to step S68 if a drop
operation has been detected. Otherwise, the processing is
returned to the cooperative processing. In step S68, it is
judged whether an operation of selecting processing or an
operation of selecting a setting value has been settled by the
drop operation. The processing is advanced to step S69 if an
operation of selecting processing or an operation of selecting
a setting value has been settled by a drop operation. Other-
wise, the processing is advanced to step S71. In step S68, it
is judged whether the cooperative processing can be speci-
fied. Whether the cooperative processing can be executed is
judged depending on the portable candidate value included
in the setting instruction transmitted in step S66 and the
processing or the setting value selected by the drop opera-
tion. When a combination of the portable candidate value
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and the processing or the setting value selected by the drop
operation is not prohibited in advance, it is judged that the
cooperative processing can be specified. The processing is
advanced to step S70 if the cooperative processing can be
specified. Otherwise, the processing is advanced to step S71.
In step S70, the processing or the setting value selected by
the drop operation is set and the processing is returned to the
cooperative processing. Specifically, when processing is
selected by the drop operation, the selected processing is set
as the device-side processing and, when a setting value is
selected by the drop operation, the selected setting value is
set as the device setting value. In step S71, an error message
is displayed on the display 161 and the processing is
returned to the cooperative processing. The error message is
a message notifying that the drag operation and the drop
operation are inappropriate.

In step S72, it is judged whether the operation settled in
step S52 is an execution instruction operation instructing the
execution of the cooperative processing. The processing is
advanced to step S73 if the operation is an execution
instruction operation. Otherwise, the processing is returned
to the cooperative processing. In step S73, the short-range
communicator 119 is controlled to transmit the execution
instruction to the smartphone 200A serving as the cooper-
ating device and the processing is advanced to step S74. In
step S74, the device-side processing is executed in coop-
eration with the smartphone 200A serving as the cooperating
device in accordance with the device-side setting value and
the processing is returned to the cooperative processing.

Note that, when the cooperative processing specified in
step S61 or the cooperative processing specified in step S69
can be executed, the processing may be advanced to step
S73 such that the cooperative processing is executed imme-
diately after the drop operation.

FIG. 11 is a flowchart illustrating an example of a flow of
portable-side cooperative processing according to one or
more embodiments. The portable-side cooperative process-
ing is processing executed by the CPU 201 included in the
smartphone 200A when the CPU 201 executes the portable-
side cooperative programs stored in the flash memory 203
and the CD-ROM 211A. Referring to FIG. 11, it is judged
whether the short-range communicator 209 has received a
search command. The processing is advanced to step S202
if the search command has been received. Otherwise, the
processing is advanced to step S205. A case where the search
command transmitted by the MFP 100 is received will be
described here as an example.

In step S202, the short-range communicator 209 is con-
trolled to return a response command. Then, it is judged
whether the short-range communicator 209 has received a
connection request from the MFP 100 that has transmitted
the search command received in step S201 (step S203). The
processing is advanced to step S204 if the connection
request has been received. Otherwise, the processing is
advanced to step S205. In step S204, a communication path
is established with the MFP 100 that has transmitted the
connection request and the processing is advanced to step
S205.

In step S205, the setting screen is displayed on the display
206 and the processing is advanced to step S206. In step
S206, it is judged whether an operation has been accepted.
A position on the setting screen is specified based on the
position detected by the touch panel 207B and an operation
is settled. When the operation is settled, it is judged that the
operation has been accepted. The processing is advanced to
step S207 if the operation has been accepted. Otherwise, the
processing is advanced to step S217. When the setting
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screen includes a button to which an operation is allocated
and a position in this button is specified, the operation
allocated to the button is settled. For example, when the
setting screen includes a plurality of processing selection
buttons to which a plurality of items of processing is
individually allocated and a position in one of the plurality
of processing selection buttons is specified, a processing
selection operation of selecting processing allocated to this
processing selection button is settled. When the setting
screen includes a plurality of setting value selection buttons
to which a plurality of setting values is individually allo-
cated and a position in one of the plurality of setting value
selection buttons is specified, a setting value selection opera-
tion of selecting a setting value allocated to this setting value
selection button is settled. In addition, in a case where the
setting screen includes a keyboard containing a plurality of
keys, when a position in one of the plurality of keys is
specified, an operation of inputting an alphanumeric char-
acter allocated to this key as a setting value is settled.
Furthermore, when the operation screen includes a coopera-
tion end key to which a cooperation end operation instruct-
ing the end of the cooperative processing is allocated and a
position in the cooperation end key is specified, the coop-
eration end operation is settled. When the operation screen
includes a screen switching key for switching to another
operation screen and a position in the screen switching key
is specified, a screen switching operation is settled.

Meanwhile, there is a case where, when an application
task that executes an application program different from the
cooperative program is activated, a task switching key to
which an operation of switching a task to this application
task is allocated is displayed on the operation screen.
Examples thereof include a case where an application task
that executes an application program for calling is activated
in response to an incoming call and a case where an
application task that executes an application program for
transmitting and receiving e-mails is activated in response to
the reception of an e-mail. When a position in the task
switching key is specified, a task switching operation is
settled.

In step S207, it is judged whether the operation accepted
in step S206 is the task switching operation. The processing
is advanced to step S208 if the task switching operation has
been accepted. Otherwise, the processing is advanced to step
S210. In step S208, a task specified by the task switching
key is switched to the current state and the processing is
advanced to step S209.

In step S209, the short-range communicator 209 is con-
trolled to transmit the application identification information
on an application program corresponding to the task in the
current state to the MFP 100 and the processing is advanced
to step S210.

In step S210, it is judged whether the cooperative task is
in the current state. The processing is advanced to step S211
if the cooperative task is in the current state. Otherwise, the
processing is advanced to step S216. In step S216, process-
ing defined by the application task in the current state is
executed and the processing is returned to step S206.

In step S211, the processing is branched depending on the
operation accepted in step S206. If the screen switching
operation has been accepted, the processing is advanced to
step S212. If the processing selection operation has been
accepted, the processing is advanced to step S213. If the
setting value selection operation has been accepted, the
processing is advanced to step S214. If the cooperation end
operation has been accepted, the processing is advanced to
step S215.
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In step S212, the screen displayed on the display 206 is
switched to the setting screen specified by the screen switch-
ing operation and the processing is returned to step S206. In
step S213, the processing selected by the processing selec-
tion operation is set as the portable-side processing and the
processing is returned to step S206. In step S214, the setting
value selected by the setting value selection operation is set
as the portable setting value and the processing is returned
to step S206. In step S215, the short-range communicator
209 is controlled to transmit the cooperation end instruction
to the MFP 100 and the processing is returned to step S206.

In step S217, it is judged whether the portable candidate
value has been requested by the MFP 100. Specifically,
when the short-range communicator 209 receives a signal
requesting the transmission of the portable candidate value
from the MFP 100, it is judged that the portable candidate
value has been requested. The processing is advanced to step
S218 if the portable candidate value has been requested.
Otherwise, the processing is advanced to step S219. In step
S218, the portable candidate value is transmitted and the
processing is returned to step S206. The portable candidate
value includes the processing identification information on
each of one or more items of processing selectable on the
setting screen displayed on the display 206 at a time point
when the portable candidate value is requested and one or
more setting values selectable on this setting screen.

In step S219, it is judged whether the setting instruction
has been received from the MFP 100. The processing is
advanced to step S220 if the setting instruction has been
received. Otherwise, the processing is advanced to step
S221. In step S220, the portable candidate value included in
the setting instruction is set and the processing is returned to
step S206. When the portable candidate value is the pro-
cessing identification information, processing identified by
the processing identification information is set as the por-
table-side processing and, when the portable candidate value
is the setting value, the setting value is set as the portable
setting value.

In step S221, it is judged whether the short-range com-
municator 209 has received the execution instruction from
the MFP 100. The processing is advanced to step S222 if the
execution instruction has been received. Otherwise, the
processing is returned to step S206. In step S222, the
portable-side processing is executed in cooperation with the
MFP 100 in accordance with the portable setting value and
the processing is returned to step S206.

<First Modification>

When the short-range communicator 119 communicates
using an NFC communication technique, the user A may
bring the smartphone 200A close to an antenna of the
short-range communicator 119 before placing the smart-
phone 200A on the display surface of the display 161. In this
case, the device detector 15 controls the short-range com-
municator 119 and the touch panel 165 such that, after the
short-range communicator 119 detects the smartphone 200A
and establishes the communication path, the touch panel 165
is caused to detect the position where the smartphone 200A
is placed within a predetermined time.

FIG. 12 is a flowchart illustrating an example of a flow of
device detection processing according to the first modifica-
tion. The device detection processing of the first modifica-
tion is executed in step S01 of the cooperative processing
illustrated in FIG. 8. Referring to FIG. 12, a CPU 111 judges
whether a short-range communicator 119 that communicates
according to an NFC standard has detected a device (step
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S81). The processing is advanced to step S82 if a device has
been detected. Otherwise, the processing is advanced to step
S84.

In step S82, the device detected by the short-range com-
municator 119 is specified and the processing is advanced to
step S83. The device is specified by receiving the device
identification information from the device. A case where a
smartphone 200A is detected will be described here as an
example.

In step S83, a communication I/F 112 is controlled to
establish a communication path with the device specified in
step S82, here, the smartphone 200A and the processing is
advanced to step S84.

In step S84, it is judged whether an object has made
contact with the display surface of a display 161. Specifi-
cally, when a touch panel 165 is controlled and the touch
panel 165 detects a position with which the object has made
contact, it is judged that the object has made contact with the
display surface of the display 161. The processing is
advanced to step S85 if the touch panel 165 has detected a
position with which the object has made contact. Otherwise,
the processing is returned to the cooperative processing.

In next step S85, it is judged whether the area of a region
where the object is in contact with the display surface of the
display 161 is equal to or larger than a predetermined size.
The predetermined size is the upper limit of the area of the
user’s finger. This is for distinguishing between an instruc-
tion by a finger of a person and an instruction by the
smartphone 200A being laid down. The processing is
advanced to step S86 if the area of the region where the
object has made contact with the display surface of the
display 161 is equal to or larger than the predetermined size.
Otherwise, the processing is advanced to step S89. In step
S89, the user’s instruction is set and the processing is
returned to the cooperative processing.

In step S86, it is judged whether it is within a predeter-
mined time after the detection of the smartphone 200A in
step S81. The processing is advanced to step S87 if it is
within the predetermined time after the detection of the
smartphone 200A. Otherwise, the processing is returned to
the cooperative processing. In step S87, the smartphone
200A, which is the device specified in step S82, is set as the
cooperating device and the processing is advanced to step
S88. In step S88, the position detected by the touch panel
165 in step S84 is associated with the cooperating device and
the processing is returned to the cooperative processing.

<Second Modification>

In the first modification, the device detector 15 causes the
short-range communicator 119 that can communicate using
the communication technique based on the NFC standard to
detect the smartphone 200A. In a second modification, a
smartphone 200A receives a radio wave from a GPS satellite
to measure the current position of the smartphone 200A. A
device detector 15 of the second modification acquires the
current position from the smartphone 200A and settles a
relative position between the smartphone 200A and an MFP
100 from the acquired current position of the smartphone
200A and a position where the MFP 100 is arranged. In this
case, the smartphone 200A is detected in step S81 illustrated
in FIG. 12 when the smartphone 200A is present within a
predetermined range from the MFP 100.

<Third Modification>

The device detector 15 may detect the smartphone 200A
using human body communication that communicates using
a human body as a medium. Specifically, when communi-
cation with an integrated circuit (IC) tag capable of the
human body communication owned by a user A is enabled,
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a device detector 15 of the third modification detects a
smartphone 200A carried by the user A. In this case, the
smartphone 200A carried by the user A is detected in step
S81 illustrated in FIG. 12 when communication with the
integrated circuit (IC) tag capable of the human body
communication owned by the user A is enabled.

<Fourth Modification>

The smartphone 200A may be detected using the position
of the user A managed in an entry/exit management system
that manages entry and exit of the user. In this case, an MFP
100 is installed in a work room managed by the entry/exit
management system and each of a plurality of users carries
a unique IC tag.

The entry/exit management system has a memory storing
user identification information for identifying the owner of
the IC tag and a tag reader for reading the IC tag. When the
user enters the work room, the user brings his/her IC tag into
proximity to or in contact with the tag reader of the entry/
exit management system. The tag reader detects the entry of
the user by reading the IC tag that is brought into proximity
or in contact and specifies the user identification information
for identifying the owner of the IC tag. In addition, when the
user exits the work room, the user brings his/her IC tag into
proximity to or in contact with the tag reader of the entry/
exit management system. The tag reader detects the exit of
the user by reading the IC tag that is brought into proximity
or in contact.

A device detector 15 of the fourth modification acquires,
from the entry/exit management system, the position of the
work room and the user identification information on the
user who has entered this work room. The device detector 15
of the fourth modification acquires, from the entry/exit
management system, the position of the work room and the
user identification information on the user who has exited
this work room. When the user who has entered the work
room where the MFP 100 is arranged is specified based on
a pair of the user’s position and the user identification
information acquired from the entry/exit management sys-
tem, the device detector 15 of the fourth modification detects
a smartphone carried by the specified user. For example,
when the MFP 100 is arranged in a work room A, the
smartphone 200A carried by the user A is detected in
response to the acquisition of the position of the work room
A and the user identification information on the user A from
the entry/exit management system. Since the user identifi-
cation information for identifying the owner of the IC tag
used in the entry/exit management system is used, the user
can be identified. In this case, the smartphone 200A carried
by the user A is detected in step S81 illustrated in FIG. 12
in response to the acquisition of the position of the work
room A and the user identification information on the user A
from the entry/exit management system.

<Fifth Modification>

The MFP 100 may be provided with a function of image
authentication for the user A present in the surroundings of
the MFP 100 so as to detect the smartphone 200A using an
authentication result. The MFP 100 includes a camera whose
angle of view includes the periphery of the MFP 100 and
authenticates the user A based on an image output by the
camera after imaging the user A as a subject at a time point
when the user A enters the angle of view of the camera. A
device detector 15 of the fifth modification detects a smart-
phone 200A carried by a user A when the authentication of
the user A is successful. In this case, the smartphone 200A
carried by the user A is detected in step S81 illustrated in
FIG. 12 based on an image captured by the camera when the
authentication of the user A is successful.
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<Sixth Modification>

The MFP 100 may detect the position of a user present in
the surroundings of the MFP 100 and detect a device for
which communication by the short-range communicator 119
is enabled. The MFP 100 includes a human sensor and the
MFP 100 detects the position of a user present in the
surroundings. The human sensor is, for example, an infrared
sensor or a pyroelectric sensor. In addition, the human
sensor may detect a person by extracting an image of the
person from an image captured by a camera.

After a person is detected by the human sensor, a device
detector 15 detects a device for which communication by a
short-range communicator 119 is enabled. For example,
when a user A approaches the MFP 100, the user A is
detected by the human sensor. After a person is detected by
the human sensor, the device detector 15 detects a smart-
phone 200A for which communication by the short-range
communicator 119 is enabled. In this case, the smartphone
200A for which communication by the short-range commu-
nicator 119 is enabled is detected in step S81 illustrated in
FIG. 12 after a person is detected by the human sensor.

<Seventh Modification>

In one or more embodiments, the MFP 100 displays the
portable candidate value acquired from the smartphone
200A and causes the smartphone 200A to set the portable
candidate value selected by the user. In a seventh modifi-
cation, the remote operator 27 included in the MFP 100 and
the remote controller 257 included in the smartphone 200A
are modified.

A remote operator 27 of the seventh modification acquires
the portable-side setting screen from the smartphone 200A
and displays the portable-side setting screen on a display
161. Then, in response to the user A instructing a position on
the portable-side setting screen, the position information
indicating the position instructed on the portable-side setting
screen is transmitted to the smartphone 200A. Meanwhile, a
remote controller 257 of the seventh modification transmits
the portable-side setting screen displayed on a display 206 to
the MFP 100 and, in response to the reception of the position
information from the MFP 100, specifies an operation from
the position on the portable-side setting screen specified by
the position information. As a result, since the MFP 100 can
remotely operate the smartphone 200A, it is possible to set
two devices, namely, the MFP 100 and the smartphone
200A, on the display surface of the display 161.

As described above, the MFP 100 functioning as the
information processing device executes the cooperative pro-
cessing in cooperation with the smartphone 200A function-
ing as the portable device. The MFP 100 detects the smart-
phone 200A in response to the touch panel 165 detecting a
position with which an object has made contact and estab-
lishes a communication path with the smartphone 200A.
Then, when the communication path is established with the
smartphone 200A and the touch panel 165 detects the
contact of the smartphone 200A, the mode is switched to the
cooperation mode and, in response to the touch panel 165 no
longer detecting the contact of the smartphone 200A in the
cooperation mode, the related image relating to the smart-
phone 200A is displayed. Therefore, when the smartphone
200A leaves the display surface of the display 161, it is
possible to notify the user that the cooperation mode is
running.

In addition, since a virtual image imitating the appearance
of the smartphone 200A is displayed as the related image, it
is possible to notify by image that the cooperating device is
the smartphone 200A.
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In addition, since the device identification information for
identifying the smartphone 200A is displayed as the related
image, it is possible to specify the smartphone 200A and
notify that the smartphone 200A is cooperating.

Furthermore, since the image of the portable-side setting
screen displayed on the smartphone 200A is displayed as the
related image, it is possible to notify the state of the
smartphone 200A.

Additionally, since one or more portable-side candidate
values, each of which is a candidate for the portable-side
setting value that can be settled while the smartphone 200A
is displaying the portable-side setting screen, are displayed
on the display 161, a value settable between the smartphone
200A and the MFP 100 can be displayed on one screen.

Furthermore, since the MFP 100 transmits, to the smart-
phone 200A, a direction to set selected one or more portable-
side candidate values in response to the selection of one or
more of the displayed one or more portable-side candidate
values, the one or more portable-side candidate values can
be set in the smartphone 200A as the portable setting values.

In addition, since the MFP 100 enables the setting of the
smartphone 200A and the setting of the MFP 100 by the
drag-and-drop operation, two setting values can be set by
one operation from the contact of a finger with the display
surface of the display 161 until the release of the finger,
whereby the operation is facilitated.

Meanwhile, when a predetermined application program is
executed in the smartphone 200A, since the application
identification information thereon is displayed on the display
161, the application program to be executed in the smart-
phone 200A can be notified.

Furthermore, when a communication path established
with the smartphone 200A is disconnected, since a message
for restoring the communication path is displayed, it is
possible to notify the user that the communication path has
been disconnected.

In addition, since the cooperation end instruction is trans-
mitted from the smartphone 200A to the MFP 100 once the
user inputs the cooperation end instruction to the smart-
phone 200A, the action mode of the MFP 100 can be
switched to the independent mode by operating the smart-
phone 200A. Therefore, the user A can switch the action
mode of the MFP 100 from a position away from the MFP
100.

APPENDIX

(1) The cooperative system according to Item. 2, wherein

the information processing device further includes the
hardware processor that:

acquires one or more portable-side candidate values, each
of which is a candidate for a portable-side setting value
settleable by the portable device while the portable-side
setting screen is being displayed;

displays the acquired one or more portable-side candidate
values on the display; and

transmits, in response to selection of one or more of the
one or more portable-side candidate values displayed
on the display by an operation accepted by the device-
side acceptor, a direction to set the selected one or more
portable-side candidate values to the portable device,
and

the portable device further includes the hardware proces-
sor that causes, in response to reception of the direction
to set the selected one or more portable candidate
values from the information processing device, the
hardware processor to set the selected one or more
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portable-side candidate values as the portable-side set-
ting values. According to one or more embodiments,
the portable setting value can be set in the portable
device by operating the information processing device.
Although embodiments of the present invention have
been described and illustrated in detail, it is clearly under-
stood that the same is by way of illustration and example
only and not limitation, the scope of the present invention
should be interpreted by terms of the appended claims. It is
intended that all modifications within the meaning and scope
of the claims and the equivalents thereof are included.

What is claimed is:
1. A cooperative system comprising an information pro-
cessing device and a portable device carried by a user,
wherein
the information processing device includes:
a display that displays an image;
a position detector that detects a position on a display
surface of the display with which an object has made
contact; and
a hardware processor that:
detects the portable device in response to the position
detector detecting that the portable device is
placed on the display surface;

establishes a communication path with the portable
device;

switches an independent mode not cooperating with
the portable device to a cooperation mode coop-
erating with the portable device when a commu-
nication path with the portable device is estab-
lished and the portable device is detected by the
hardware processor; and

displays a related image that is related to the portable
device on the display in response to the hardware
processor detecting that the portable device is
removed from the display surface and the com-
munication path is still established.

2. The cooperative system according to claim 1, wherein

the portable device includes

a hardware processor that:

accepts an operation input by a user;

displays a portable-side setting screen for settling a
portable-side setting value used for executing por-
table-side processing defined as processing to be
executed by the portable device among processing in
the cooperation mode;

sets the portable-side setting value settled based on an
operation accepted by the hardware processor; and

executes the portable-side processing in cooperation
with the information processing device based on the
set portable-side setting value, and

the information processing device further includes the

hardware processor that:

accepts an operation input by a user in response to the
position detector detecting a position with which an
object has made contact;

displays, on the display, a device-side setting screen for
settling one or more device-side setting values used
for executing device-side processing defined as pro-
cessing to be executed by the information processing
device among processing in the cooperation mode;

sets the device-side setting value settled based on an
operation accepted by the hardware processor; and

executes the device-side processing in cooperation with
the portable device based on the set device-side
setting value.

10

15

20

25

30

35

40

45

50

55

60

65

36

3. The cooperative system according to claim 2, wherein
the information processing device further includes the
hardware processor that:
acquires one or more portable-side candidate values,
each of which is a candidate for a portable-side
setting value settleable by the portable device while
the portable-side setting screen is being displayed;

displays the acquired one or more portable-side candi-
date values on the display; and

transmits, in response to selection of one or more of the
one or more portable-side candidate values displayed
on the display by an operation accepted by the
hardware processor, a direction to set the selected
one or more portable-side candidate values to the
portable device, and

the portable device further includes the hardware pro-
cessor that causes, in response to reception of the
direction to set the selected one or more portable
candidate values from the information processing
device, the hardware processor to set the selected one
or more portable-side candidate values as the por-
table-side setting values.
4. An information processing device that executes coop-
erative processing in cooperation with a portable device
carried by a user, the information processing device com-
prising:
a display that displays an image;
a position detector that detects a position on a display
surface of the display with which an object has made
contact;
a hardware processor that:
detects the portable device in response to the position
detector detecting that the portable device is placed
on the display surface;

establishes a communication path with the portable
device;

switches an independent mode not cooperating with the
portable device to a cooperation mode cooperating
with the portable device when the communication
path with the portable device is established and the
portable device is detected by the hardware proces-
sor; and

displays a related image that is related to the portable
device on the display in response to the hardware
processor detecting that the portable device is
removed from the display surface and the commu-
nication path is still established.

5. The information processing device according to claim
4, wherein the related image includes a virtual image that
imitates an appearance of the portable device.

6. The information processing device according to claim
4, wherein the related image includes device identification
information that identifies the portable device.

7. The information processing device according to claim
4, wherein the hardware processor further acquires, from the
portable device, image information on a portable-side set-
ting screen displayed on the portable device to display on the
display.

8. The information processing device according to claim
4, wherein the hardware processor further:

acquires one or more portable-side candidate values, each
of which is a candidate for a portable-side setting value
settleable by the portable device while the portable
device displays a portable-side setting screen; and

displays the acquired one or more portable-side candidate
values on the display.
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9. The information processing device according to claim
8, wherein the hardware processor further:
accepts an operation input by a user in response to the
position detector detecting a position with which an
object has made contact; and
transmits, in response to selection of one or more of one
or more portable-side candidate values displayed on the
display by an operation accepted by the hardware
processor, a direction to set the selected one or more
portable-side candidate values to the portable device.
10. The information processing device according to claim
9, wherein the hardware processor further:
displays, on the display, a device-side setting screen for
settling one or more device-side setting values used for
executing device-side processing defined as processing
to be executed by the information processing device
among processing in the cooperation mode;
sets the device-side setting value settled based on an
operation accepted by the hardware processor;
executes the device-side processing in cooperation with
the portable device based on the set device-side setting
value; and
accepts an operation of selecting one of any one of the one
or more portable-side setting values displayed on the
display and any one of the one or more device-side
setting values selectable on the device-side setting
screen, while the other is being selected.
11. The information processing device according to claim
4, wherein the hardware processor further:
accepts an operation input by a user in response to the
position detector detecting a position with which an
object has made contact;
displays, on the display, a device-side setting screen for
settling one or more device-side setting values that
executes device-side processing defined as processing
to be executed by the information processing device
among the cooperative processing;
sets the device-side setting value settled based on an
operation accepted by the hardware processor;
executes the device-side processing in cooperation with
the portable device based on the set device-side setting
value;
acquires screen information regarding a portable-side
setting screen displayed by the portable device from the
portable device and displays a remote operation screen
on the display based on the screen information; and
transmits a remote operation defined by the screen infor-
mation to the portable device when the operation
accepted by the hardware processor is an operation on
the displayed remote operation screen.
12. The information processing device according to claim
4, wherein the hardware processor further displays, when a
predetermined application program is executed in the por-
table device, application identification information that iden-
tifies the application program on the display.
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13. The information processing device according to claim
4, wherein the hardware processor further notifies a user
when a communication path established with the portable
device is disconnected.

14. The information processing device according to claim
4, wherein the hardware processor switches an action mode
to the independent mode in response to reception of end
information that indicates the end of the cooperation mode
from the portable device.

15. A cooperation method executed by an information
processing device that executes cooperative processing in
cooperation with a portable device carried by a user, wherein
the information processing device comprises a display that
displays an image and a position detector that detects a
position on a display surface of the display with which an
object has made contact, the cooperation method compris-
ing:

detecting the portable device in response to the position

detector detecting that the portable device is placed on
the display surface;

establishing a communication path with the portable

device;

switching an independent mode not cooperating with the

portable device to a cooperation mode cooperating with
the portable device when a communication path with
the portable device is established and the portable
device is detected; and

displaying a related image that is related to the portable

device on the display in response to detecting that the
portable device is removed from the display surface
and the communication path is still established.

16. A non-transitory recording medium storing a com-
puter readable cooperative program executed by a computer
that controls an information processing device that executes
cooperative processing in cooperation with a portable device
carried by a user, wherein the information processing device
includes a display that displays an image and a position
detector that detects a position on a display surface of the
display with which an object has made contact, the coop-
erative program causing the computer to execute:

detecting the portable device in response to the position

detector detecting that the portable device is placed on
the display surface;

establishing a communication path with the portable

device;

switching an independent mode not cooperating with the

portable device to a cooperation mode cooperating with
the portable device when a communication path with
the portable device is established and the portable
device is detected; and

displaying a related image that is related to the portable

device on the display in response to detecting that the
portable device is removed from the display surface
and the communication path is still established.
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